Mesostructured materials containing niobium in the framework were prepared using layered-perovskite type potassium niobium oxyfluoride and hexadecyltrimethylammonium chloride. The meso-and localstructure were characterized by X-ray diffraction (XRD) and extended X-ray absorption fine structure (EXAFS) analysis. XRD analysis showed that lamellar structure was formed in the materials prepared at pH 10.5. EXAFS analysis showed that octahedral Nb06 unit of the materials at pH 10.5 have the linkages of edge-shared structure. The both analysis also showed that mesostructured materials prepared at pH 3.0 had 2d-hexagonal structure and the number of linkages of edge-shared structure decreased.
Introduction
Because of their uniform nano-scale pores and high specific area, mesoporous materials have attracted considerable attention for application in catalysts and adsorbents1,2). Typically, these materials are synthesized by a templating method that the formation of a mesopore framework from organic structuredirecting agent (SDA) and inorganic species followed by the removal of the organic molecules by calcination or solvent extraction. A layered silicate or tetraethyl orthosilicate is usually used as the starting material of the inorganic species. Many studies regarding the mesoporous silica materials with the templating method have been reported1-4). Functionalization of the mesoporous materials by introduction of transition metal5-10) and modification of organic groups11-13) in the framework and/or the surface has also been investigated. Novel mesoporous materials of various interesting compositions such as organicinorganic hybrid14), metal15,16) and phosphate17-19) also have been synthesized. Mesoporous materials containing niobium in the framework have been investigated regarding catalytic activity for oxidation19-22) and hydrodesulfurization23). Niobium compounds are useful as solid acid catalysts and precious metal support24,25) Additionally, it is reported that niobium compounds formed various local structures and which has a sensitive relation for their catalytic activities25-28).
Layered-perovskite type potassium niobium oxyfluoride, K2NbO3F has a two-dimensional linkage by the corner-shared octahedral units29). This compound easily transforms to threedimensional perovskite type compound. Potassium and fluoride ion of K2NbO3F are dissolved in the water and restacking to three-dimensional perovskite type potassium niobate KNb0330) We reported that Nb-mesostructured material and Nb-containing mesoporous silica could be prepared from K2Nb03F and alkyltrimethylammonium chloride31-33). However, the local structure of the mesostructured materials has not yet been determined. When the mesostructured material is utilized as a catalyst, the local structure is especially important because the catalytic activities are sensitively changed from the local structure. Extended X-ray absorption fine structure (EXAFS) analysis using the synchrotron radiation is a powerful tool in order to analyze the local structure. In this paper, we report the preparation of Nb -mesostructured materials from K2 Nb03 F, and their structural characterization by X-ray diffraction (XRD) and EXAFS analysis. Also the influence of the pH of the slurry and the thermal resistance on the meso-and local-structure were discussed.
Experimental

Sample preparation
Nb -mesostructured materials were prepared from K2NbO3 F and hexadecyltrimethylammonium chloride (C16TMAC1, Tokyo Chemical Industry, 98%) as SDA31). An aqueous slurry solution was prepared from K2Nb03F: C16TMAC1: H2O= 1: 1: 4080 (molar ratio). The pH value of the slurry was about 10.5. Other samples controlling pH of the solution were also prepared by adding 1 mol dm-1 HC1, respectively. The aqueous solution was stirred with a magnetic stirrer at 323 K for 3 h. The resulting white precipitate was recovered by filtration and dried at 333 K Niobium K-edge EXAFS spectra were obtained at BL-10B of the Photon Factory in the Institute of Materials Structure Science, High Energy Accelerator Research Organization (KEK-PF) in Japan. The ring energy and the ring current were 2.5 GeV and 300-450 mA, respectively. The radiation was monochromatized using a Si (311) channel cut monochromator. The X-ray was detected by Io and I ionization chambers filled with Ar (50%)-N2 (50%) mixed gas and Ar gas, respectively. Each sample was mixed with boron nitride powder and the mixture was pressed into a disk. Measurements were carried out in transmission mode at room temperature. The EXAFS data were analyzed using REX 2000 (analysis program package from Rigaku). have the peak, derived from the starting material35,36 transforms of the EXAFS oscillations of prepared materials. K2NbO3F and K8Nb6O19 were used as reference compounds of local structure of Nb -mesostructured materials. K2NbO3F with a K2NiF4-type structure consists of two-dimensional linkage by the corner-shared NbO5F octahedra. It has been reported that fluorine does not exist for connection of the octahedron') Therefore, K2NbO3F has. four Nb -O -Nb linkages in the layer and the Nb-O-Nb distance is 0.396 nm. The K8Nb6O19 possessing [Nb6019]8-poly-ion has one comer-shared Nb06 and four edge-shared Nb06, and the Nb-(O) -Nb distance of edge-shared Nb06 is reported to be 0.355 nm38). A peak was obtained at 0.36 nm in the phase uncorrected EXAFS Fourier transform of K2NbO3F, whereas a peak at 0.30nm was observed in that of the K8Nb6019 (Figure 3) . Accordingly, the peak of 0.36 nm could be attributable to Nb -(O) -Nb distance due to corner-shared octahedra, and the peak located around 0.30 nm attributable to Nb-(O) -Nb distance due to edge-shared octahedra. The Fourier transform of mesostructured material shows a peak around only 0.30 nm between 0.2-0.4 nm. This result indicates that the local structure of the mesostructured material prepared at pH 10.5 formed mainly edge-shared NbO6 octahedra. The mesostructured material prepared at pH 10.5 did not have the long-distance ordered local structure, but EXAFS analysis showed that edge-shared linkages of NbO6 unit were remained in the sample. 
Conclusion
We prepared Nb -mesostructured materials using K2NbO3F and C16TMAC1, and characterized their meso-and local-structur by XRD and EXAFS. The periodicity of the mesostructure can b controlled by pH of the reacting slurry, because the pH conditio affect for amount of SDA in the mesostructured material. Thes mesostructured materials formed mainly Nb -(O)-Nb linkage by edge-shared NbO6 octahedra and that the short-distance ordc decreased with decreasing pH. Therefore, it was found that pl condition of the reacting slurry was both control factors c meso-and local-structure. These mesostructured material prepared in this study can be expected as catalysts and for exchangeable materials. 
